the error depends on the quantity added: low concentrations of lipid decrease apparent basic protein, high concentrations enhance it. Obviously, results of basic-protein assays must be interpreted carefully. Myelin basic protein has been purified, sequenced, and extensively characterized (see 4 and 5 for reviews). Much work has focused on this basic protein because of its encephalitogenic activity and its possible involvement in the pathophysiology of such demyelinating diseases as multiple sclerosis. Several different radioimmunoassay methods have been applied to the analysis of cerebrospinal fluid from patients with various neurological disorders (6) (7) (8) (9) (10) (11) . High concentrations of basic protein (17-100 g/L) have been found in the cerebrospinal fluid of multiple sclerosis patients during acute stages of the disease. Because patients with slowly progressive multiple sclerosis have moderate concentrations of basic protein in their cerebrospinal fluid and patients in remission have none, this assay provides a useful index to active demyelination.
The radioimmunoassay should also be useful for assessing possible contamination of various neural fractions with basic protein. However, the highly interactive properties of the basic protein create some difficulties.
We show here that under certain conditions hydrophobic compounds may interfere with the radioimmunoassay for myelin basic protein.
protein, is soluble in chloroform/methanol.
The proteolipid apoprotein was prepared from a concentrated total-lipid extract by dialysis against neutral chloroform/methanol (2/1 by vol) and chloroform/methanol/HC1 (2/1/0.01 by vol) to remove all complex lipids (13) Briefly, 0.5-mL samples were incubated at 37 #{176}C for 30 mm with sheep anti-rabbit myelin basic protein antiserum (4000-fold dilution) and then at 4 #{176}C for 30 mm. '251-labeled rabbit myelin basic protein was added, the samples were incubated overnight at 4#{176}C, 0.5 mL of cold ethanol was added, and the mixture was allowed to stand at 4 #{176}C for 30 mm and then centrifuged (20 mm, 3000 X g). The supernates were removed and the radioactivity was measured both in supernates and pellets. The amount of basic protein in the samples was determined from a standard curve on which basic protein was plotted vs percentage of 125! protein bound. All assays were done in duplicate.
To quantitate basic protein in the presence of added lipids, we evaporated aliquots containing different amounts of lipid under nitrogen, resuspended the residue in water, and sonicated for 15-20 mm. Then we added an aqueous solution of basic protein and re-sonicated the mixtures. For proteolipids, aliquots of water-soluble apoproteins were mixed with a solution of basic protein and sonicated.
Appropriate aliquots were taken so that each sample tube contained 10 ng of basic protein plus various quantities of lipid or proteolipid. Each sample was incubated in duplicate and assayed for basic protein.
Results
We determined the effect of various hydrophobic com- However, in the presence of added lipids, the values found for basic protein varied from 0 to <20 ng, depending on the lipid concentration (Table 1 ). In the presence of low concentrations of any of the lipids tested, less basic protein was apparent.
Virtually none could be detected in mixtures containing as little as 0.25 ng of cholesterol or GM1 ganglioside, and values less than two-thirds of control values were obtained with that amount of other lipids. On the other hand, mixtures containing relatively high concentrations of lipids gave analytical values that far exceeded the amount of basic protein added. This shift from a decrease to an increase in the apparent amount of basic protein was observed with all lipids tested, but the change occurred at a different concentration for each lipid. However, for cholesterol or cerebroside, the increase was not seen until 1 tg of lipid was present (data not shown). When lipids were assayed similarly, but in the absence of basic protein, we saw no apparent basic protein. Thus, the lipid interference apparently involves an interaction of the lipid with the basic protein in the samples.
We observed a comparable interference upon adding proteolipid apoproteins from various tissues to 10 ng of basic protgin (Table 1 ). In the presence of kidney or heart apoprotein-up to 100 ng-virtually no basic protein was detectable. With amounts of apoprotein greater than 10 g, excess basic protein was detected. In the presence of white-matter apoprotein-up to 50 ng-there was a significant decrease in apparent basic protein. However, with amounts of apoprotein greater than 100 ng, increasing values were obtained for basic protein. Mixtures of white-matter apoprotein and basic protein were also assayed in the presence of a nonionic surfactant, Triton X-100. The same values were obtained with and without detergent (data not shown). Triton X-100 was thus inadequate for overcoming the interference observed in these studies.
Discussion
Myelin basic protein is a highly charged molecule, capable These observations are consistent with the data of Palmer and Dawson (19) , who found that very small amounts of acidic phospholipids radically alter the solubility of basic protein and that a significant amount of basic protein formed a complex with lipid at phospholipid/protein molar ratios of <1.
Lipids might act to increase the intermolecular aggregation of basic protein. Aggregation of basic protein involves primarily the region containing residues 85-116 (20) , which is also an antigenic region of basic protein (21) .
Thus, enhancement of aggregation could specifically mask an antigenic site of the protein. As the molar ratio of lipid to protein increases, the basic protein-lipid complexes might also associate with and mask the antigenic sites On the '251-labeled basic protein subsequently added to the sample-antibody mixture. This, in turn, could prevent immunoprecipitation of the labeled protein by antibody. Because less radioactive basic protein would precipitate, erroneously high values would be obtained for unlabeled basic protein in the original sample. The lipid may also interact nonspecifically with the added antibody rather than with the basic protein, but this seems unlikely, because the presence of lipids alone should then cause problems in the assay, and we see no evidence that this is the case.
Furthermore, lipids that interfere specifically in a steroid radioimmunoassay have been shown to interact with the steroid rather than with the antibody (22 solvents, or detergents, in particular Triton X-100 (6). The necessity for such treatment suggests that, in purified myelin or other tissues, a lipid-protein complex must be dissociated before the assay (6) . In the present study, however, the interfering complex could not be dissociated by Triton X-100. The interference of hydrophobic compounds as described here may not be pertinent to tissue samples or body fluids and may be relevant only when one is dealing with purified proteins and 
